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响，发现 M2分潮的振幅及潮能通量均有较大的改变。在 1938 年岸线情况下，厦
门岛附近海域 M2 分潮振幅较现状岸线增大约 10 cm，厦门西海域及同安湾湾口































































In this article, a 3D model based on ROMS (Regional Ocean Modeling System) 
with wetting and drying processes is used to study the hydrodynamics in the Xiamen 
Bay, China. Measured data show a typical tidal asymmetry in the Xiamen Bay. The 
speed of ebbing and flooding in Gulangyu does not accord with that of Houyu. The 
hydrodynamic model was verified with the data collected in different sites of the 
Xiamen Bay. Model result indicates that this model provides a reasonable simulation 
of the temporal and spatial distributions of the tidal current in the Xiamen Bay. This 
thesis reports the tidal asymmetry of Xiamen Bay for the first time. 
Xiamen Bay is a typical tide-controlled shallow estuary consisting of extensive tidal 
flats and M2 is the dominant tidal constituent in this estuary. We used the model to 
calculate the amplitude and phase of M2, S2, O1, K1 tidal components, then analyzed 
the amount of the tidal energy flux entering the Xiamen Bay and estimate the amount 
of the energy dissipated inside it. The distribution of tidal energy flux show that tidal 
wave propagate into the Xiamen bay from Taiwan Strait (TWS), one goes into Weitou 
Bay from the east to Jinmen island and travels westward into the Tongan bay, other 
propagates flow along the south coast of Jinmen island into Jiulong estuary and the 
western of Xiamen island, The tidal wave in the Xiamen Bay is the combination of 
progressive wave and standing wave. Most of the tidal energy is dissipated via bottom 
friction in some channels of the Xiamen Bay, the energy dissipation in vertical and 
horizontal diffusion are less important. 
This article analyzes the tidal asymmetry of the Xiamen Bay through statistical 
skewness, which can correctly reflects the mode and intension of it. Combining current 
situation in the Xiamen Bay, we configure some sensitivity experiments to investigate 
the effect of coastal project on the hydrodynamics. Results show that ebb-dominance 
in western side of the Xiamen Bay are due to the tide entering estuary is ebb-dominant, 
mainly caused by combination of M2 ,M4 and M6, where M6 plays an important role, 
and the extensive wetland in the north of western Xiamen Bay augments the ebb-
dominance tidal asymmetry. 
The redistribution of tidal energy flux and amplitude of M2 due to coastal project 
are examined by our 3D model. In the case which use the coastline of 1938, amplitude 
of M2 increased 10 cm around Xiamen Island, and tidal energy flux increased 0.4105 
















the sink of tidal energy flux since tidal energy flux can be transported to the tidal flat 
when it is flooding, and dissipate on it. 
Above all, reclamation of the tidal flat will decrease the tidal energy flux entering 
the bay, coastal project will changed the tidal asymmetry of Xiamen bay and 
redistribute the tidal energy flux. 
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式 1.1 为一维连续性方程，式 1.2 为一维动量方程。其中 η 为水位，h 为沿
海湾方向的平均流速，b为港湾宽度，是港湾的平均水深，Cf为摩擦系数（经验
值，一般为 2.510-3）。 




( ( ) ) ( ) ( )
= +
b h u bhu b u
x x x
    
  













第一章 绪论  
3 
 
该式中，式 1.3 右侧第一项为线性部分，第二项为非线性部分。 
底摩擦项： 
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其中 1 2 3(1 ) 1 ( ) ( ) ...
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将式 1.6 化简，让 ω0=ω1−ω2，nθ=nω0t−φ1(x)，n为整数，β=±1，则： 
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在对流非线性项作用下， 
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   (1.8) 
在正规半日潮海区，M2 分潮为主要分潮。我们将 u1(x)视为 M2 分潮的潮流
振幅，式 1.8 中右边第一项为 M2分潮在对流项作用下产生的流，称为潮致余流；
第三项中生成一个倍潮，M4分潮；第二项和第四项是由 M2分潮与其他分潮共同
作用生成的复潮。 
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      (1.9) 
则二次底摩擦项只能产生奇次谐波，频率为天文潮的奇数倍，如 M6分潮。值得
注意的是，在式 1.8 中， M2分潮和 M4分潮的共同作用可生成 M6分潮，但这是
一个二阶效果，M6分潮主要由式 1.9 中的底摩擦项产生。 
Parker[5]总结了 M2分潮与其自身或与其他分潮共同作用下，在多种非线性项
作用下可以产生的倍潮和复潮。从表 1.1 中可得出，M4分潮主要由于 M2分潮在
连续性方程和动量方程中的非线性项下作用下产生的。 
 
表 1.1* 一维浅水方程中非线性项产生的倍潮和复潮[5] 
Table 1.1 Compound and overtide constituents generated by nonlinear terms in 
























分潮之间的共同作用。在 M2分潮为主的半日潮海区中，主要关注 M2分潮和 M4













海岸河口。Song 等[11]基于 Nidzieko 的研究，研究了不同分潮组合对潮不对称的
贡献，并利于全球多个站位的潮位资料研究了不同区域的潮不对称现象。文中指
出对于某分潮 i，ωi 为该分潮的频率，推导出引起潮不对称的分潮频率需满足
2ω1=ω2 或 ω1+ω2=ω3的条件，如部分半日潮为主的海区 M2分潮和 M4分潮，全
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